Electron beam induced changes in maximum valence transition metal oxides V2O5, MoO2 and TiO2 (anatase) were studied by means of electron energy-loss spectroscopy and electron diffraction in a transmission electron microscope. For V2O5, the observed chemical shifts of the L-edge reveal the reduction of V 5+ to V 2+ , while its structure changes from orthorhombic V2O5 to cubic VO. The orthorhombic MoO3 can be reduced to a phase with an oxidation state lower than that in MoO2. This phase has a cubic or tetragonal structure with a = c = 0.408 nm. For TiO2 (anatase), no noticeable changes in the intensity of the O K-edge can be observed. The main structure symmetry prevails during the electron irradiation.
Introduction
High-voltage transmission electron microscopes (100 kV -400 kV), equipped with electron energy-loss spectrosmeter (EELS), are widely used in structural and electronic analysis of solid state materials. Fast electrons interact with atomic nucleus (elastic) and atomic electrons (inelastic) that provide image contrast and structural information in electron microscopy. However, such interactions can also initiate destructive processes through which the structure/chemistry of the sample under investigation is changed. These electron beam induced structural changes, usually called radiation damage, cause artefacts in the electron micrograph or in the recorded EEL-spectrum. On the other hand, beam-induced changes in electron microscope provide a simple means to understand the phase transition and reduction behaviour of the studied materials in a non-chemical ambient (high vacuum).
In this short paper, we report our first observation of electron beam induced changes in typical transition metal oxides It was reported that under the electron beam MoO 3 could be reduced to metallic molybdenum [3] . Our observation, however, cannot confirm this finding since after 60 min of irradiation we can still detect oxygen signal, although the diffraction pattern changes to the one as from f.c.c. metal (Figs. 2) . The lattice parameters, calculated from the diffraction patterns, are a = c = 0.408 nm. Among the known molybdenum oxides, no phases with such lattice parameters can be identified.
TiO 2 (anatase)
The ELNES characteristic of Ti in TiO 2 (anatase) are the two doublet peaks that stem from the electron transition from the Ti 2p 3/2 and 2p 1/2 to the Ti 3d orbitals which in turn split into t 2g and e g orbitals due to the octahedral symmetry. 
